This paper presents a new stochastic multidimensional scaling procedure for the analysis of three-mode, three-way pick any/J data. The method provides either a vector or ideal-point model to represent the structure in such data, as well as "floating" model specifications (e.g., different vectors or ideal points for different choice settings), and various reparameterization options that allow the coordinates of ideal points, vectors, or stimuli to be functions of specified background variables. A maximum likelihood procedure is utilized to estimate a joint space of row and column objects, as well as a set of weights depicting the third mode of the data. An algorithm using a conjugate gradient method with automatic restarts is developed to estimate the parameters of the models. A series of Monte Carlo analyses are carried out to investigate the performance of the algorithm under diverse data and model specification conditions, examine the statistical properties of the associated test statistic, and test the robustness of the procedure to departures from the independence assumptions. Finally, a consumer psychology application assessing the impact of situational influences on consumers' choice behavior is discussed.
Introduction
The collection of three-mode, three-way binary data is frequently encountered in the social sciences. In consumer psychology, for example, each subject may be presented with a set of consumption situations and a set of J brands and asked to indicate the r (or any) brands in a specified product class that he or she would most likely buy/use under each of the specified situations (see Belk, 1974) . If r is specified, then we have what Coombs (1964, p. 33) calls "pick r/J" data. In the case where the subject is not constrained as to how many products to select, the data is classified as "pick any/J" (Coombs, 1964, p. 295) . Another area where three-mode, three-way binary data can be collected is in repeated measures experiments, where the subject's choice behavior is measured before and after a given treatment. The objective is to examine the treatment effect on some relevant behavior measured by a binary variable (e.g., presence/absence of some characteristics, yes/no, buy/no buy, etc.). Still another example 472 PSYCHOMETRIKA occurs when subjects are asked to select the best objects or stimuli (e.g., universities) on each of some specified attributes (e.g., prestige). Coombs labels this as "pick any" data since neither the list of objects to choose from nor how many to choose are provided to the respondent. For analysis purposes, one can convert the pick any data into pick any/J format by simply considering all the objects revealed by the respondents. Note that such types of binary data (i.e., pick any/J and pick r/J) collected across subjects can be represented by a three-mode, three-way array (subject x stimulus x situation). The word "situation" is utilized hereafter to designate the third mode of the data and can represent various aspects such as use occasion, time, place, scenario, treatment, etc..
The development of various methods for the representation of two-way binary data has received much attention from psychometricians in a number of different research areas. Item response methods (see Lord, 1980; Takane, 1983) , factor analysis of binary data (see Bartholomew, 1980; Bock & Lieberman, 1970; Christoffersson, 1975; Kruskal & Shepard, 1974; Muthrn, 1978) , correspondence analysis and its variants (see de Leeuw, 1973; Girl, 1990; Greenacre, 1984; Heiser, 1981; Lebart, Morineau, & Warwick, 1984; Levine, 1979; Nishisato, 1980) , and recent methods for stochastic multidimensional scaling (see DeSarbo & Cho, 1989; DeSarbo & Hoffman, 1986 , 1987 are among the major procedures for representing the structure in such two-way binary data.
In contrast to this ample and growing methodological development for the analysis of two-way binary data, few researchers have attempted to generalize these two-way binary procedures or to develop new procedures that can accommodate the analysis of three-way, three-mode binary data (see DeSarbo, Lehmann, Gupta, Holbrook, & Havlena, 1987 , for one approach). Existing MDS procedures cannot satisfactorily accommodate the spatial analysis of three-way, three-mode binary data. The stochastic multidimensional scaling threshold method proposed in this paper has been purposely designed to accommodate the spatial analysis of three-way, three-mode pick any/J data. It is basically a generalization of the DeSarbo and Hoffman (1986), DeSarbo and Cho (1989), and DeSarbo et al. (1987) approaches to the analysis of pick any/J data. This new procedure fits both vector and ideal-point models, and characterizes the effect of situations by a set of dimension weights reflecting the importance of each of the extracted dimensions in each situation. In cases where such an effect is subject specific (i.e., large subject x situation interactions), the procedure allows the ideal points or the vector directions to be different (floating) from one situation to another (DeSarbo, 1978) . With the stochastic formulation of this method, one could (theoretically) utilize asymptotic statistical tests for dimensionality identification and model selection. Finally, the new procedure provides reparameterization options (see Carroll, Pruzansky, & Kruskal, 1980) for the coordinates of individuals and/or stimuli; these options can be utilized for prediction and aid in the interpretation of the derived dimensions.
The Models
Let i = I, ..., I subjects; j = 1, ..., J stimuli; k = 1 .... , K situations; n = I,..., N attributes of the subjects (e.g., demographic and/or psychographic background variables); m = 1, ..., M attributes of the stimuli;
